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(57) Abstract: A catalyst for reforming a hydrocarbon which comprises a carrier containing manganese oxide and, carried thereon. 



(a) a least one component selected from among a ruthenium compound, a platinum component, a rhodium component, a palladium 
component, an iridium component and a nickel component; a method for preparing the catalyst; and a process for reforming a hydro- 
s' carbon (steam reforming, self thermal reforming, partial oxidation reforming or carbon dioxide reforming) using said catalyst. The 
^ catalyst has ruthenium, platinum, rhodium, palladium, iridium or nickel as an active component, and exhibits improved reforming 

activities. 



wo 02/078840 Al 1 1 III II III llil ill I II III III ill 11 



NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, 
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, 

ZM, ZW. 

(84) Ji^a ('jSilU;: ARIPO #1^ (GH, GM, KE, LS, MW, 
MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 3. — ^ '>7!f#it 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), B — Oy/i^ 
B¥ (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 

LU, MC, NL, PT, SE, TR), OAPI #1^ (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



(57) W^: 

mit-^ :^ > ^^t^m.i^ic (a) /i^T ^ J>>^^ . 

m(D^m:)7m (TK^^airw. ^^^mit^kn. 



wo 02/078840 



PCT/JP02/02922 



m m » 

t ^ "9 . it ^ =^ ^ ^ - ^ m% ^ ^ — mm ^ ^ (D 

-e o T . ^ ^Wl- ^ " fij ffl ^ iff v^ v^ 5 # ft ^ W b T *5 

•9. K^ffi. mmm^h^^^it^mmm^i t \^x . mmitm^ 

mcDmmi^iz^ cx . v -^mm. ^mmmm-ms mw-mitmm . 

X\t. :^ ^ J - ;v ^ 9 h-t ^WLWL^^.Ii :^ . :l(D^ 

B^^^^S^^^tir^W^:^^. ^ :^ ^ mm t -t ^ ^ 

mit7i^mi^M\^x.mm(D^^ri^^mu^wiiiiim^^^j:^in^o 

1 



wo 02/078840 



PCT/JP02/02922 



tb m. /i^ T ^ ^ \^ ^ ^ t L X is.n\^ ti <D jf)^ m ^ ^ ti 
i^r X h mm (D m m mm ^ n ^ ^j: if 0) m ^ ^ \^ . ¥ . s 

t :l ^x . mit± V A ^ ^ /I- =1 ^ X =^ ^ i=s fi^ 

^ m =^ ^ t T =^ ^ ^ ^ — :^ t I. fc mm m ^ 

^^^^^n. V^ < O ;0^CO #f^;55 mm $ tl.-C V^ S o M K. It . m it 
V ^ J^CDM^ t UT«. #<2^HS5 9-2 9 6 3 3^^fg, 
HS6 0-1 4 7 24 2-^<2^^^.#M¥4-2 8 1 84 5-^<2^#, 
mmW- 9 - 1 0 5 8 6^<2^^.#r?S¥9-l 7 3 84 2 -^-^Jkm. 
4#|g¥9-262468-^^$S> #M¥lO-24235-^<2^ 
#^ 2 0 0 0-6 1 3 0 7-^^##j5Sfe;5<, :^fc. ^-(kv^ 
7^3i^ii7i^(7)m-a'i: LTfi. i|#r?l¥5 - i e 8 9 2 4^^^, 

#^¥5-20 8 1 3 3 ^^J^Wl. #W¥5-2 20 3 9 7 ^ 
# r?8 ¥5-261 286-^<^fe, #iB¥7-88376-^ 
^Am. #r?S¥8-48502-i-<2^#, #M¥8-1 96907 
#^¥9-2 9 0 9 7-^<5^fft, #^¥9-2 9 0 9 8 

V? ^ i>. , -f y ^ i>. > ^ 5/ <ir ^ -i: — ;^ U M IK <^ W % t> 

2 



wo 02/078840 



PCT/JP02/02922 



T § ^ ^ 6<] (z: 7f^ ^ + ^ o y^C o 

l-i::^ y ^ /U^^m^f^^^ t L/C. « f£ 1^ ± L lb 7k * (Z) 

7i^mn.^m^m. BE^m^m^m. ^^^m^t^m:^m. ^m^s 
^ ^m-t ^ ^ t \^ ^ x> . ±.m:^mm(r> ^ m^'^)i^^\^m 

1. mit^ :y ^ :y ^-^t^U^i^ (a) /i^ =^ ^ i^ . 

^ /i-m';^:^^ bmi^n^ <p < t h - m (D ^ unv X ^j: ^ m 

3 



wo 02/078840 



PCT/JP02/02922 



2. (b) =i y</i^ h 0.s^RUX xn (c) r/V';&y^M 

-r5>f)<7)T*fe5miia4|smcO;^'fb7Km<^afi:m«!felKo 

^ y >^ ^7 i^ fife ^ b il S ^i'^ < i - « <Z) ^ife i> <7) S 

i^ft^5.^JRm^-e. Sflsioo«a^{;i*)-LT. o. i~8 

8. 8 5 0~l, 2 0 0't:c^?al^^ffi-e^fifebfc:T/^^:^^c:-^ 

^ i^ fife 5> . ^ y -^7 A fife 5^ :s: r>' 5/ <^ ^ife ^ e> 

9. ^'ft:-^^;y":/^ffii^LfcT/^5^^8 5 0~i, 2 0 0 °C 
(Z)?a^t£IS-c^fifeLTi^MLfc. ^^b-^i/;^':/^-^tpT/u^:h 

4 



wo 02/078840 



PCT/JP02/02922 



A ^ ^ , V '> 2^ 0. RXJ^ =^ ^ ^ h m ^ 
10. ^{b-^^;^'^^^-at?*af*(- (a) 

5/^/^^5}-^^^^{ins{j^?'^< t -h - m (D m ^ X m it 

^ . mmykAit^ 0 . 7-1. 3(7)f£|ffl(cpSLfc7K{c:-^:/;^f 
1 1. Ui^Hi^mit-^ > :y t r /i- ^ -f- h ^ (D X ^ mm 

1 2. H^rISl~7(Dv^-rtL^Mc:t2«(7)^^b7Km<^esc«Mi^^ffl 

1 3. mm 1 ^ 7 (D\^^im^^i^mm<D ^itTi^m (Di^mmm^ m 
1 4. mm 1 7 <D\,^'mf)^i^t&m(D mitTi^m (Di^mmm^ m 

1 5. HutBl~7(7)v^-ri^^^i-tfi«(^J^^b7ka<7)eScWMIK^ffl 
1 6. ^<li-^i/:^:/^-^tpmf*(- (a) =• ^ J^^j^ ^ 

1 7 . M ^ ( b ) :=i ^< ^ji^ ISlXJ =^ ^ ;V f^j^ f)^ hmi-t^ 

^Pfii< ^fe— (c) r 71^ ti 'J ^mj^':^ . 

5 



wo 02/078840 



PCT/JP02/02922 



t ^> — m (D ^ X ^ m m 1 6 mm(D mit7i^m(Dykm 

1 8 . Ui^^^mit-^ :y > t T yi^ ^ ^t!}^ h ^j: h (D-v :h ^ mm 

1 9. /i^ T ^ 1^ CO M ^m/i^T=^^J-^i^Wx. u 
1 o 0 mM^i^n . 0. i~8K*^-t?fe§Bfrfai6~ 

2 0. mm 1 6 — 1 9(7)V^Tt^;^)Mc:tettc7)^fb7K^<Z)7k^^e^^: 

laser, iim^^mpj 

HI 1 « M $A 5 2 , 5 3 J: n 5 4 (D X mmifr m M X ^ ^ o ts: ^ . 

^ y ^ j» ^ =^ ^ /I- ^ f)> h m ti ^ < t h-m 

<7>^5>^mi^LT/.e<9. (b) =z^-^/wb^ 

^^s.t//x(* (c) T /i-:^ V ^m^^^A . T ^ V ±m^mf^'^ 

^ ±m^ m ^ ^ h m n ^ <p < t h -m(D ^ 
i.x^j:^h<DXh?>o 

UW- (Dmit-^ t \^X . MnO, Mna O4 ^ Mn^ O 

■v'i/;^'^ (Mn02 ) ^^^^*LV^o ^ (D M n O ^ t LX , r1i|g 

6 



wo 02/078840 



PCT/JP02/02922 



(D ^mit^ :^ > ^ ^ m ^ ^ . i^^-vi/;^;"^ CMn (CH3 
coo) 2 •4H2 O] .iS^-^:/;^;^/ [MnS04 - 5 U 2 

o] , m^k-^ CMn (NO3 ) 2 • 6H2 o] , mit 

W n C \ 2 '4H2 0)^^'m^\^X%htL^-h(D 

i£ ffl 1 5 ^ n^m (D m (D Ms h r /i^ ^ -r . v :^ . v- y 

L v^ „ 5 K ft % ^ -c 5 ^ , ^ 'fb >- ^ ^5 -e V> :® 

# -r 6 & f$ -e T ^ ijt (d $f ^ b v^ , ^ (7) T ^ 

-:^i:L-C^i. miScOa, 7. 77. /c. %(DV>-rtLO*t^H 

mm (D (D m m X % ^ . mm(7yii^i^(DM,Xa-r/i^^'^h 

^ u ^ (D T /I- ^ ^ f^m t L X m m ir ^ m ^ \^ . mm-t ^ x ^ 
^ -t- +1 ^ ^ £f r /I- 5: }^ -r ct v> o 

^7i^(c:pH8~i 0(DT/^;^ vm:Ujil^^M:^X7^mit!^(Ditm 
^ v- K ^ CO T /l^ :3 K ^ 2 - 7° n y-? / — ^ (7) T yl^ — /K^ 

mm^^. MTi^^mmo^mm t \^xm.mm(Dmmm^muu \.x 

7 



wo 02/078840 



PCT/JP02/02922 



X ^ X mm L h (D ^ m m ir ^ t ^ ^ o 

it-^ ^ U-k \^ X m m bTt>J:v^;OS, r /i^ ^ \z. m 
;^f^[Mn(CH3 coo) 2 •4H2 0],fiiS^-v;x;*f:/CM 

nS04 • 5H2 O] . Sg^-^>';^f:x CMn (NO3 ) 2 -6 
H2 O] s CMnCl2 •4H2 O] ^(0-^ 11 

r ^ ^ -e ^ § o 

fj::is^ ±m > 11 >- it ^ <D m m ^ r ^ -r kz.^ m ^ x 

yi^Miti)^ 0 . 7~l. 3(7)fQlS(^/^6i;9{-fiS-rsr.i:;^s0 

±fEo^j!i?7K»tb}*^ Ttficost (1) Xi^ibhti^o 
^fi?7KStb = 'KfflL/c7K4(m l)/^^f7K»(ml) • • • 

( 1 ) 

mm vf:i7i^*n. is it^mcDi^^nii^f)^ h (di^ 

V^. T 15(^5*: (2) Xi^^h^^o mmi^M. (mi) =mflsc^ 
^a^m (ml/g) Xfiflsft (g) • • • (2) 

i -e . r /i- ^ ^ m fl^ 7L ^ « tK A J: "9 3|t i6 t> 

(DXh^o *3 . §g T-^ ffl L T 5 m <*: <7) ?L ^ ^ . 

KHO-24;0. 42ml/'g.NA-3;l. 25ml/ 

g Xh^tLo 

*5 , V V 'ft: -a* «^ ^ ic iHl 5> Jt T ?t ^ -ti: S t ^ 
^(Z)f|5^.^^?7K*i:b<^«Siaf*o. 7-1. 3-efes::i:;O5 0 

8 



wo 02/078840 



PCT/JP02/02922 



\\^^ m ^ \^ f^r % ^ \t . 8 5 0-1, 2 0 

r/^=^'i/#(D^^^4co;^f:^T'^)J:v^„ 0:Sb<{i. 9 0 
0~1, 0 0 0 °C(7)fQffl-efc6o 'tfi:t>^. iaft:(z>J!^$^-efes 
^ -^-^o^-v H \\L^m^^Wi.(n>T ;v % -ycD E ht^^ 8 5 
0 — 1, 2oo'C(^i^M-t?^s-rtl/^^<i:v^^9^tT. 
?a -c ii L T J; v> . > m UWik (D 

mm^\^±.(D9)iWzi)^fi:\^^m^ifi^^ . 1, 2 0 0 ^^^x16^. 

a V iJ' y :/ i^^^ L ii r . S ffi l» /J^ $ < O T . ?g 14 

;0M& T 5 m ^ § „ 

— {^1 ^ -It § 

^#:2e=4~84deg 

Wffi^)fL^ fl;j±:40kV, 40mA (CuKa^) 

9 



wo 02/078840 



PCT/JP02/02922 



Zfim : 0 . 02deg 
'^>'-^ V : 1 s e c 

y< y ^ r 9 :y (D^i: : L 

^ 1^ Rxi =^ y ^ ^ h m \-£ n ^ < t •h—m(Dm^j^^ 
fe^Fb. S{-> '^■'^izxy) (b) ^ h ms^Rxiy^ xu (c) 

mi^miPi-i. (a)sfe^. (a), (b)fife5>. (a), (c) 
^^^3?:tt(a), (b), (c)^5>^;^<5?$-frfc^li$^^ffl 
3^^. SiJ>5r (dffo T t> J; V^^5 , IH d o ;^ S ± » 

^mm. mmm. mmmmm. u^mmm. 

s b . me: fS; c T ;!jp 1^ X « M L , ;t ^ M ~ 1 5 0 'ca 

m(7)^^mxBmi^rT ^ ^ t -d^x ^ ^ . * mm^^r^m ^j^rn 
~ 1 0 mmx h ^ o 

•nH2 0.Ru(N03)3.Ru2 (OH)2Cl4 • 
7NH3 •SHaO.Kz (RuCls (HzO)), (NH 

10 



wo 02/078840 



PCT/JP02/02922 



4)2 (RuCls (H2 0)).K2 (RuCls (NO)). 
RuBrs ' n H2 O. Na^ RUO4 . Ru (NO) (NO 
3)3 . (Ru3 0(OAc)6 (H2 0)3)OAc-nH 

2 O, K4 (Ru (CN) 6 ) -nHz O, K2 (Ru (NO 
2)4 (OH) (NO)), (Ru(NH3)6)Cl3x (R 
u(NH3)6)Br3> (Ru(NH3)6)Cl2. (R 
u(NH3)6)Br2, (RU3O2 (NH3)i4)Cl6 

•H2O. (Ru(NO) (NH3)5)Cl3x (Ru(0 
H) (NO) (NHs ) 4 ) (NO3 ) 2 . RuCla (PP 
h3)3.RuCl2 (PPh3)4. (RuClH(PPh 

3 ) 3 ) ' C r Hs . RuHa (PPh3 ) 4 X RuClH 

(CO) (PPh3)3sRuH2 (CO) (PPh3)3. 

(RuClz (cod) ) „ , Ru (CO) 12, Ru (aca 
c) 3 . (Ru (HCOO) (CO) 2 ) „ . RU2 I4 (p 

-c yme n 6)2 }:f (D /I- T =- ^ ^ ^ if ^ ^ t '^^ ^ ^ o 

Bt. V < :5^^V^±(^;^-eRuCl3 • nH2 O, Ru (N 

O3 ) 3 > Ru2 (OH) 2 CI4 •7NH3 ' 3 H 2 O;0S 

(a) ^'^m(D}^'^it^l^t\^X^ PtCl4 . H2 PtC 

le , Pt (NH3 ) 4 CI2 , (NH4 ) 2 PtCla , 

H2 PtBra ,NH4 CPt (C2 H4 ) CI3 ].Pt (N 

H3)4 (OH)2.Pt(NH3)2 (N02)2''^i'^ 

^ if s r T # § o 

(a) ^:^m(Dx^i^^M.i[:^mti.X. Na3 RhCla . 
(NH4 ) 2 RhCle . Rh (NH3 ) 5 CI3 , RhCl 

11 



wo 02/078840 



PCT/JP02/02922 



(a) ^'^mcoy^y ^ M.it^m t 1.x . (NH4 ) 2 Pd 

Cle s (NH4 ) 2 PCICI4 X Pd (NH3 ) 4 CI2 , 

P d C 1 2 , P d ( N O s ) 2 ^J: ^ m^f ^ ^ t 7!)^X ^ ^ o 

( a ) V ^ J-'it^^ t LX . (NH4)2 Ir 

Cla . IrCls ,H2 IrCle ^^^^^ if^ :l t i)^ X ^ 

S o 

(a) !5^^m.(D ^ /^yit^!lS^ t LX . Ni (NO3 ) 2 x 
NiS04 . NiClz , Ni (OH) 2 , Ni (CH3 CO 
O) 2 ti: ^mif ^ ^ t -A^X % ^ . U±(D (a) ^^(D^X 

•h. mm^\^(D ^.x /I- T =^ ^ j^m^^-A^^-^ i^i^^o 

(b) }^^m(D=i y</i^h it ^mt\^x. Co (NO3 ) 2 X 

Co (OH) 2 X C0CI2 X C0SO4 X CO2 (SO4 ) 

3 . C o F 3 ^ ^ S r i: # 6 c 

(c) ^^(D 0 r/i-:fJV^m^^tLX. :fJ V ^ . ir 

T ^ V ^ m j^^u it^ !^ t V X . K 2 B 1 0 o 

i6> KBr, KBr03 . KCN, K2 CO3 > KCl. KC 

103 s KCIO4 X KF, KHCO3 . KHF2 X KH2 P 

04 X KHs (PO4 ) 2 . KHSO4 . KI. KIO3 X K 

104 X K4 I z O9 , KN3 . KNOg , KNO3 X KO 
Hx KPFe X K3 PO4 X KSCNx K2 SO3 X K2 SO 
4 ■> K2 S2 O3 X Kz S2 Os ^ K2 S2 Oe X K2 S2 
Ob , K (CH3 COO) ^(DKJfe;CsCl, CSCIO3 x 
CSCIO4 X CsHCOa X Csl, CsNOa X Cs2 S 

12 



wo 02/078840 



PCT/JP02/02922 



O4 . Cs (CH3 COO) . C s 2 CO3 ^ CsF#(^)Cs 
m. ; R h 2 BloOl8^ RbBr, RbBrOg s RbCl, R 
bClOa ^ PbC104 ^ Rbl. RbNOa ^ Rba SO 
4 . Rb (CH3 COO) 2 , R h 2 CO3 ^(7)Rbi^;Na 
2 B4 O7 X NaBloOl6^ NaBr, NaBrOs x NaC 
Nag CO3 , NaCl, NaClO, NaClOa ^ N 
aC104 . NaF, NaHCOs ^ NaHPOa s Naa H 
PO3 ^ Na2 HPO4 > NaH2 PO4 ^ Naa HP2 Oe 

. Na2 H2 P2 O7 . Nal, NalOs ^ NaI04 . 
NaNa ^ NaNOa . NaNOa . NaOH, Naz PO3 ^ 
Nas PO4 X Na4 P2 O7 . N a 2 NaSCN, Na 

2 SO3 xNaa SO4 sNa2 S2 O5 ^ N a 2 S 2 Oe ^ 
Na (CH3 C00)^(DNaJ^;LiB02 > i 2 B 4 O 
7 . LiBr, LiBrOa n Liz COa x LiCl^ Li 
CIO3 > LiC104 ^ LiHCOa ^ Liz HPOa x L 
i I, LiNa X LiNH4 SO4 x LiNOg , LiNOa > 
LiOH, LiSCN, Lig SO4 x Lig VO4 ^ (D h i 

(c) (D ^ ib r ^ V ±m ^ m t \^ X . ^<v^j^. 

jv-yO . ^/ ^^yO ;^ h a ^ {d ffi v^ hf\. 

r )V tl ^) ±m^M^'^':^'m.<r) WL-km b ^ SaBrz . Ba 

(BrOa ) 2 X BaCl2 s Ba (CIO2 ) 2 x Ba (C 
103)2. Ba (CI04)2.Bal2.Ba (N3)2 
, Ba (NO2 ) 2 . Ba (NO3 ) 2 . Ba (OH) 2 , 
BaS. BaS2 Os . BaS4 Oe . Ba (SO3 NH2 ) 

13 



wo 02/078840 



PCT/JP02/02922 



2 ^OBaila;CaBr2 > Cala ^ CaClz > Ca (C 

103)2^Ca (I03)2^Ca (N02)2xCa (N 

03 ) 2 ^ CaS04 ^ CaSa O3 ^ CaSz Oe . Ca 
(SO3 NH2 ) 2 . Ca (CH3 COO) 2 . Ca (H2 P 

04 ) 2 #C0CaJi[;MgBr2 ^ MgCOg ^ MgCla . 
Mg (CIO3 ) 2 ,Mgl2 >Mg (IO3 ) 2 xMg (N 

02 ) 2 > Mg (NO3 ) 2 > MgS03 > MgS04 ^ Mg 

82 Oe ^Mg (CHs 000)2 xMg (OH) 2 ^Mg (C 
IO4 ) 2 ^CDMgilL;SrBr2 ^ SrCla x Srlz , 
Sr (NO3 ) 2 ^ SrO. SrSz O3 x SrSz Oe ^ S 
rS4 Oe ^ Sr (CH3 COO) 2 ^ Sr (OH) 2 ^ (D S 

(c) ^^(D 0 -h. ^ ±m^m^i^ t 1.x ^ ^ y h V ^ 
^ ±m^m^^M(Dit^!i^ t ^ Y2 (SO4 ) 3 X Yc 

I3 > Y (OH) 3 > Y2 (CO3 ) 3 X Y (NO3 ) 3 ^ 

La2 (SO4 )3 ^ La (NO3 )3 > LaClg s La (O 
H) 3 ^ La2 (CO3 ) 3 ^ La (CH3 COO) 3 x Ce 
(OH)3>CeCl3.Ce2 (804)3 xCea (CO 

3 ) 3 > Ce (NO3 ) 3 ^ ^ ^ ^ t ^^^X ^ ^ o 

±fE (a) m^<D 0 /l-T^^e^A^^. e^fife^. ^ i^^ 

J^m.:^ . ^ ^ i» ^ ^ V ^ f)^ hm^ttlf^(}^^ 

14 



wo 02/078840 



PCT/JP02/02922 



< 5 ^ 7 0 mmU. J:t)^!f*L<}il 0-5 0K4§PT'fe6o 

(b) fi^^^(Dm.^mn. ^s^»-e. i o o m&ui^M 

LT. ^f*L<fiO. 1~20K*^, J;<9^?*L<}iO. 5 

~ 1 0 MMU-ch § o 

(c) }5^^(Dis.wmn. ±mmw--v. is.i$. i o o mm^i^n 

LT. 0*L<«l~2OKl:gp. <fc'9$f*b<f*2~lOK 
* §P T* 6 o 

fife ^ tr :b v> ;^ $f * L v^ „ 
(:i|a^'a^:b-&5 r i b v^o :^ ^ ^ <li ^ 

;^ y ^ IS i L -c J* . r jvti y 14 ^ ^ -r t> <7) ti. tt* # $ij PS 
«^^<. t^^^ttK^^x r 10 ^) ^Wk'^r 10 ^) 

V ^) ^ j>^m (o r ;v u 3 ^m,ii^m.\\Lmii^n% l < ^ b „ 

15 



wo 02/078840 



PCT/JP02/02922 



b ^ M 't' * fc ^ ^ i4 ^ ( ^ ^ . T /V 

;^f:/^) c|3-e400~800'C, ^^L<}* 4 50~800''C 
-e , 2 ~ 6 PhI ^ 0 * b < 2 ~ 4 0# P^m/^Jc 5 o 

# (;i M PS < . ;^ tt\ * ^ . ^ . )^ . y^ ;^ ^ jyt . 

7k*^^tP^»fLT. 5 0 0~8 0 0 °C, $f^L< «6 0 
0~7 0 0'C(^ffi.^-e. 1~24^PhT, 0^b<tt3~12B# 

bT«. m^r ^ =^ T / r ^ — / 

Na, ?^ft:T:/*:=.r/T/l-=i — /l^/L i SrfflVNSB i r c h 
Mtc. p<^/l-TS:>'/'L i^^fflV^SBenk e s e riS^, 
Zn/HCl, Al/NaOH/Hz O, NaH, LiAlH4 

iS7c^ijT'^S-tS;b^?fe;iS^6o ro^-a^, iiS, 0 0°C 

. 1 0 5^ — 2 4 PbT . $f * b < « . 3 0 ~ 1 0 ^ PbI tr 5 ^> 

(Z) -e 6 o 
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^ (D R ft^ \z. m h ti ^ mn ^ it A m t ^ X i-i . m^it. / ^ 

mmRXJ^^m^^m^i\iyi^m . mni:^ ^, lpg, ikT 

^^-^^o. 1 p p mum ^ ^ ^ < ^ t . Ti^mn^mmm^^^m 

-r § Jf^ H 5 ^ § „ I^S* «K ;^ ife « # {:i pg ^ $ ti. v^ 

yi^mm.^. m f&i^ ^£ ^ m m -t ^ :l t X ^ ^ o t^^. 

1. 5~10, 0Sb<(il. 5~5. j:«9 0^L<f*2~4 

ir^'.e^j: ^ K m it m M 1 m u & ^ ^ ^-rtut X o ^(d x 

0 \z. 7. ^ — j>. / io — if. :y (^/i^tb) ^PS-r^^<ti-J;<9s tR 
9 0 0 °c, §e>}c:$f^L<« 3 0 0~8 0 0 °c-t?feSo S^c;^l± 

;'3(*> ii^0~3MPa - G , $fSb<fiO~lMPa - G 
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6 3 0 m ^ ^ t . ^ it 7^ m (D m iSiiM ^ n . ^ ^ l 

Pg V ^ ^ 6 5 0 ~ 8 0 0 °C 15 ffl $f H/^ o 6 5 0 °C ^ 
?l§-e(i7K*o^fig4^S5fE^-e/^v^*3^tL;0Sfc «9 . 8 0 o°c^m 

^^*3. m mm (7) m ^ t ^ ^ :^ mm t X R m ^i'^' t!)^^ ^ "f- 

R ft^ m — V r 1^ - \^ X nmm \^ ti V r 1^ ^ - X m ^ ^ . 
Tkmmm t -^^^^ ^^mmxnRjt^^i'^ii^^ m^j: ^ . mm . 

S^£^?aS(i 200~l, 30 0 °C, $f*U<fS 400~l, 2 
OO'C. J:«9$f*b<f* 500~900'C-efcSo — 
;^7 — /J<>' (^/l^it) ii^. 0. 1-10. 0^L<ttO. 

4~4t?fc5„ — (^/i-Jt) fi. ii^. o. i~ 

1. 0^L<}*O. 2~0. STfeSo ^ii£;^Ji;'7t*. ii^s 0 
~lOMPa-G,0*U<{iO~5MPa-G, J;l9$f^L 
<}*0~3MPa -G-efcSo ^ity\^m t 1.x 7K^M3^C« 
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?aS« 3 50~l, 2 0 0 X:, $?^L<(* 4 50~900'C-t? 

fc^o mm X — C^/i-tb) o. 4~o. 8, 

0*L<«O. 4 5~0. 6 5T-*?aoSJ^;^l±;'3«xii^. 0 
~30MPa - G. ^f:^L<f*0~5MPa - G, J;'9 0*L 

m m :^ ^ M R !t> n m it m t mm ^' ^ CO R i)> M ^ K) . * 

^£:iaS{* 200~l, SOO'C, $f^L<}* 400~l, 20 
0°C, J:<9^f*b<f* 5 0 0~9 0 0 °CT-feSo 
— 7i^^ ( ^ /l^ J;b ) « . ii ^ . 0 . 1 ~ 5 , 0 * L < . 0 . 1 

/^i:b)}*.ii^. 0. l~10,^*b<f±0. 4~4-efe'5o 

0. i~i.0*b<f^o. 2~o. 8T'fc§o^f&ffi;':)f^> 

ii^, 0~10MPa - G, $f:^L<}*0~5MPa - G, ct 
•9$?*L<f*0~3MPa -G-Cfc-So J^-ftlTK^^LTtt. ii 

|j^®5t<l:ggffli-S^^. ^^^bTk^t^M^F^lii^ (LHSV) 
iii^, 0. l~10hr-\ ^^L<}iO. 25~5hr-'-C 

;??;^^PHT3i^ (GHSV) fi, iil^. 20o~ioo, ooo 
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h r -efe S o 

Rft^ff^^ t i^. # (c: $ij PS =fc < . m^0^^, ^Wim^, 
mm^^^^-r^hw^mx ^ h . m'&^^i^u^x^^^o ^^^^ 

Ti^m^^WRJt^. BE^m^K^m. ^s^mit^m. mm:^:^^ 
ti h (D mmm h mm ^ ^ h X n o 

m^-^ [Mn (CHa coo) 2 •4H2 O, ^Q^m 

mjim^tm: 9. 4 9 g ^ 1 0 v v h /i-(DnyKKmm . 

^n^T/^^-rmi^ (KHO-2 4. fi^^b^XHttM) 3 0 

(D'i^^ m.m.m\^x 1 2 ox^x-m.m.i^^ ^ . ^ hiz.^(Dm. ^ 
y -7 /I- \z X 8 0 0 °cx 3 m m ^ \^ . mit-^ > ^ 1 ok 

nk^^x. ±mm^ 3 3 g iz. , m.it/i^y' =^ ^ j>> (rucis • 

nHa o,ffl'^'S:^Pi±M;Ru^^fi3 9. 1 6 0. 

8 5 g^i 3 ^ V y s/ h ji^<Dnyki<imm ^"^fcTK^m^^m ^ 
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^<Dm. n — ^ ]} — ^ y< u — ^ ^ ^ m^^x 8 0 x:x- 3 m 
^ —^y<^7)^u — ^ --X s o'x^x smm^m^^^m^^ntio 

c M 2 ] 

mm-^ CMn (CHs coo) 2 •4H2 o, 

rH^r/i^^^m*^ (KHo-2 4, ^Kit'^nm^^m) 30 

5/ :7 /u- r T 8 0 0 °c -e 3 B# FbI ^ fife L . ^ ^ & 1 o K 

ijfev^-e. ±.muW-3 3 g(^. iS'fb/^7^=^'>iN (Ruc 1 3 • 

nH2 0,ffltfi^^^|±^;Ru^W*3 9. 16K4%) 0. 
86g^5g^=ix^/^h [Co (NO3 ) 2 -eHa O. fP^M 
^xHttM] 1. 6 9g^i3 5;yy5/hyi'(DM7K(-^<^f$-* 

T 8 0 T 3 0# ^ $ -1^ o 

U(D%t^^^i^\. . o < 19 1 B# PbT # L . 

^ y ^ 4- 1/ _ >5r ^ -e 8 0 °C-C 3 0# PbI ^ ;^ $ ^ # o 
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imm 3 ] 

mm-^ CMn (CH3 coo) 2 •4H2 o. 

^X^^±i!i] 9. 4 9 g^i 0 ^ y y 5/ h/^(7)M7K{c:;^)!i?$-iir, 
^tL^T/V'^:^4a#:(KHO-2 4,'&^{t:^X|^|±$g) 3 0 

g -a ?f $ ii: o ^ (7) ^ ^ co ^ tK S tb 1 . 0 o o ^ 

5/ 17 /V d T 8 0 0 °C1? 3 Bt FhI ^ J5fe b . ^ 'fb ^ ^ ^ 1 OR 

iSi^v^T*. ±l2fefls:3 3 g{c:. m. it /I- ^ ^ J>> (RuC 1 3 • 
nH2 O ^ m ^ m ^ m^±m ; R u ^ ^ m 3 9 . 16Kft%)0. 
87g^r?i^-^^^^^^:^^i=s CMg (NO3 ) 2 -eHa o, fq 
3feM^xmiM] 4. 4ig^i25yy5/h/KZ)M7R{c^j5f 

^*fc7K^Kt^^tt^-*> ^Oftx n — ^y'-^/^;Jf^'-^?'- 
^ ffi T 8 0 °C 3 0# PbI ^ ^ $ -fr o 

^ y-^^-?4fu-^--e8 0'C-e3^PBT^^$^fl!fe^K?r#fCo 

@^^-^^;?f^^ CMn (CHs coo) 2 • 4H2 O. fP ^ M 

^XH^tM] 9. 49g^l05yy5/h/I^CDM7K{:i'^^if$^t. 

rtL^r/i-^-^iai*: (KHo-2 4. fi^-fb^xn^hM) 30 

O ft . ^ M in T 1 2 0 °C T? - 8fe ^ ^ it . $ (c: ^ (Z) , -v 
-/ 7 r T 8 o 0 °c 3 PbI ^ ^ L ^ ^ -ft: ;^ >- ^ 1 0 K 
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f«J:v^T'. _hfate(*:3 3 gfc, m. i[: ^ ^ (RuC 1 3 • 

nH2 m ^ M M ^tM ; R u ^ ^ m 3 9 . 16Ki%) 0. 

88g, [Co (NO3 ) 2 -eH^ O, fP^^ 

^xm±M] 1. 7 2g. mm-^ r^^^ j>> CMg (NO3 ) 2 

•6H2 o,^n)tM^x|li±M] 4. 46g^ll^yiJ5/h 

^ y _ 1/ - - -e 8 0 °C T 3 ThI ^ ^ $ "ti: ^ # o 

imm 5 ] 

y^^-iryc^i^ Cce (NO3 ) 3 - en. o. fp^M^xn 
8. 58g^l05:yy5/^/^(^M^(-^«l$*^ 

/l^^ir^i^ (KHO-2 4. ^^^^L^XHtti^) 3 0gr^ 

<b{^-?:Of^. -v5/:7/i'^^(z:T8 0 0*C-e3B#^i^^L. mit± 

^V^1?, ±mm.i^ 3 3 g}C:. (RuC 1 3 • 

nHa O. ffl't'#^m^±i^;Ru-^W»3 9. 16M*%) 0. 

8 5 g^l 3 ^ y y 5/ h/K7)M7k(-^<l?$-1irfc7R^Vf^^^g$ 
n — iJ^y— 3i/-^jKi^~^— ^ffiV^T8O°C-e3 0# 
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'j^m^n^tzo ^ (Dm. mm ^ m ^ -^^ ^ < m . nm^ - 
^ ])^^y^yi^u-^-'-c8 0 x:-^ 3 m ^ m ^ mm ^ n fz o 
^(Dmm(Dm.}^^m 1 mi^^-To 

C M IK 6 ] 

m m /I- =^ =^ czro (NO3 ) 2 • 2H2 o. m^mm 
^m^T/T^^-rup^ (KHo-2 4. m:^it^i:m^±m) 30 

^ b ^ <D m > 5/ 7 /i^ (c: T 8 0 0 "Ci? 3 ^ Pb^ ^ig L . mit 

iSfeV^■T?, _LiEia#:3 3 g}C, m. ^'l^ T =■ ^ (RuC 1 3 • 
n H 2 0.ffl'1^*^Sa®i;Ru-^WS3 9. 16Kft%)0. 

8 5 g^i 3 5: y y 5/ h/i'C0M7Ki^^)5¥$-fryh7K;^wt&-^g$ 
^ y ^ .-K 1/ - - -e 8 0 °c -e 3 flt ram $ ii: t# o 

c ^K 7 :) 

^t'^b/^'x=^^>i^ (RUCI3 -nHa o, 
Ru-a^ftSe. 16Kfi%) 0. 76g^l2^yy2/f/V 

(DrnTki^mm^^. r/^^-^af* (kho-2 4. a^^t^x 
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y ^ ^ 1^ — ^ -e 8 O °C -e 3 B$ ^ ^ $ * ^ ^ ^ # o 

imm 8 ] 

1 ^ 7]^ -t"o 

C^M 9 ] 

C^iifc^K 1 0 ] 

M 1 *3 v^ T . /V 7" ^ A ^ 6 . 8 g L. fc r 

immi 1 ] 

^ -f o 

Cfii^ft 1 2 ] 

CMn (CH3 coo) 2 •4H2 o, fp^M 
^xntti^] 9. 4 9g^ios:yy5/hyK7:>M7k(-?^)^f$-fr. 

^:n^T/^^^m^^(KHO-2 4.'ft^>fb^X|^|±$^) 3 0 
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gi^-^it^-frfco ^ (D m ^ (D mm ^ & tt 1 . oT-^ofco ^ 

y /Vj^\:LX S 0 0 °C 3 Bt PbI M ^ b . m i^-^ ^ 1 0 W 

<$k -e . ± 15 m 3 3 g (;i , y ^ ( N i C 1 2 • 6 

^^_^_^^V^T8 0°C-e3B#^^^$ii:/clo ^<7)-^g. |£M 

ta feb IK ^ ?i b . o < «9 1 B# FhI a # L . ?5 ^ -y: fcfb 4^ 

C«4^ 1 3 ] 

m^-^l^^:^ CMn (CH3 coo) 2 • 4H2 O, fP3tM 
mx^tt^] 9. 4 9 g&l 0 ^ y y h /^^(DHyi^iZ.mm . 

^in^T/i^^^mi^ (KHO-2 4. tt^'fb^xiiliS^) 30 

g i^^m ^"^t'o :i(D m ^ mm M ]t m . 0 -e o o ^ 
(D'ik. ^mmi^x 1 2 0 °cx — m.m.i^ ^ . ^ h\z.^(Dm. ^ 

/l^j^KX 8 0 0 X:X 3 mm^^ . ^it^ ^ 1 OR 

4 % -a W -t- § T /I- ^ m f* ^ M b o 

-e , ± la m 3 3 g , 5^ ^ >^ C P d ( N O 3 ) 

2 .?P7tM^X||^±^] 2. 2g^l3?yy5/h/K7)M7K(- 

mm ^ ^ f' T^mm ^ ^ \w ^ ^ . a-^j^y-aLz-^TKi^- 
- ^ >^ v^ T 8 0 °c -e 3 B# $ o 
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^(Dm^^(DUi^^^ 1 ^ {c: ^ -r o 

g^^-^>';^^^ CMn (CHs COO) 2 •4H2 O, ?d^M 

^:n^r/^^>:^^fl#:(KHO-2 4.ft^'fb^x^ttM) so 

<$kV^-e, _h|B^a#:3 3 g(^, :i:'ft:nv?!^7i^ (RhC 1 3 • 3 
H2 0,fP^M^X^^t$^) 2. 6g^l3$yy5/h/V<7)M 

$ -lir fc tK ^ ^ t:! ^ -lir . ^ O ft . n ^ ^ y — m y-^ ;jf 
1^- ^ - ^ffl V^T 8 0 3 B#rHm^ $ -fr fCo 

^ ]) ^ -x^ 8 0 °cx 3 m m ^ ^ mm ^ n ti o 

:i(Dmti^(Dm}^^ m 1 ^ ^ -r o 

Cil*^ 1 5 ] 

m^-^ > n (CHs coo) 2 •4H2 o,^5tM 

^XHttM] 9. 4 9g^l0^yy:yh/W(7)M7K(-'^i||$-y:. 
rtt^T/W^-f^aft: (KHO-2 4. f^^^b^XHttM) 3 0 
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y /u iz. X 8 0 0 °c -e 3 B# Fb^ ^ L . mit-^ :y ^ 1 o m 

^ v^ -t? . ± IB s f$ 3 3 g . m.it4 V ^ j>^mm.mmm ( h ^ 

I r C 1 6 . A^mit^mSi,^±m ; I r l O O g / y 5/ h 

/w) 1 0 5 y y 5^ h/vt|f67K3 5: y y 5/ h/v^-^^^-frfcTK^^i^ 
ifkWk 1 6 ] 

@^^^>';^>' CMn (CH3 coo) 2 •4H2 O, ^PTfeM 

Mxnth^] 9. 49g^io^yy5' V 7V(Dm.i^\^'mi^ 

Z.fh^r (KHO-2 4. fi^'fb^XlgllM) 3 0 

5/:7/p;)^(;i-C8 0 0't:-T?3B#^^figL. ^'fb-^:/;^f>'%i oK 

^v^-e,±ta^B#:3 3g^c,i|^{t:e#^(H2 ptcie • 
6H2 o^fp^tM^xntti^) 2. 7g^i3^yy5/h/K7) 

M tK $ -li: tK ^ ^ -a $ . ^ O . u - y — 
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^ y ^ ^-^ tK U - - -e 8 0 °C -C 3 B# # $ -fr 1^ ^ # o 

1 7 3 

6. 1 gSrl 2 ^ y y s/ Y )V(D^ii^\Z.mm^'± . T 
(KHO-2 4, fi^<b^X|||±^) 3 0g(C^t:l$-^J:f^, ^ 

^ y ^ y< 1/ _ ^ _ -e 8 0 °c -e 3 flt r^m M $ it «i ^ # o 
Ci54^^ 1 8 ] 

mm^<'7iy^J^ [ P d (NO3 ) 2 ^ ^PTtM^XHiihM] 2. 

0 g^i 2 ^ y y 5/ f/V(D^7K{c:^<ii?$*^ T7^^":^^a^^ (k 

HO-2 4. ft^^L^X||^±0) 3 0 ^\^^m-^^tlo -tCOft. 
n — ^ y— ^^-^jKI/-^ — ^fflV^TS 0°Cl?3B#rBllt;i^$ii:^Co 

IB M it ^ ?S L . o < «9 1 B# Ph^ ti # L . S $ -fr 7t f ^ 4^ (7) 

^(Dm^%<D%^f^^w> 1 ^ ^ i~ o 
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i 9 ] 

2. 4 g^i 2 ^ y y 5/ h/K^M7K{-^j|f$-ar> r/^^^^fi^^ 

(KHO-24. m^it^Hm^tm) 30g(C:^?t$i^fCo ^ 

(^^. n — V— ^y<^u — ^~^m^^x8 o°c-x: 3 ^^m^m 

C«!felK 2 0 ] 

'J ^ j>^m^mmm ( h ^ i r c 1 e ^ A-mit'^m^u 

; I r^^raioog/y^^h/i^) io5:yy2/h/w^M 

7K3 ^ y y iy h/V^r-a-t^^fcTK^^S^^ T/^^^S#: (KHO 
-2 4. -fi^fb^Xlfe^tW) 3 0g{^-^?l$-frfCo ^COf^. 13 
_ ^ y ^ 31 y-v- 4< 1/ - — ^ ffi V^ T 8 0 °C T 3 FhI $ -fr o 
^V^T. 5^^(7)7K^'ft:':^hy'e'i^^?^iy^;^b/^^(^. -b 

IS ^« ^ L . o < 19 1 Bt ThI H # b . ^ if: $ -It fc f b (7) 

^ y ^=z.y<-!^u — ^ — -r^s ox^-x 3mf^m.^^^f^Wk^nf^o 
:i <Dfkm(Dm^^w, 1 ^ ^ -r o 
im^ 2 1 ] 

2. 4g^l2^yy^;/h7K7)M7R{3:^^?$it. T ^ -T ^W- 
(KHO-2 4. ■ji^^b!^X||^±M) 3 0g(;i-^?^$ii:fCo ^ 
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s^m^n ^fco (D^. mm^m^ AX X < L . ss^- 
^ ^J -ai^<^ ^ - X 8 o x^x 3 mmn^^ "itmm^ntco 

imm 2 2 ] 

g^^-r^;^^ [Mn (CHa coo) 2 • 4H2 O, M 
mum^tM} 4. 75g^l05:yy>jyh/vcDM7K(^^«?$-li:. 
^tt^ry^^■:^m^^ (KHO-2 4. i^^it^nM^tm) 3 0 

3/ :7 {d T 8 0 0 °c -X? 3 ^ L o r M M m S . 

> 4 . 7 5 g ^ 1 0 ^ V V y h /Ty (D mykKMM ^ 

t-mm^^m^ik (^(^m^ . mmTK&i^tui . o -e o ) . 
m^mmicx 1 2 0 °cx — m.^m^ . ^ hi^^ (Dm. y jv 

^^IciTs o ot:-e3Bt^j^^L. 1^ ^ i oWft%^ 

^V>-e. _hl2^fifliO5"fe(^3 0g(>l, it^b/^T^— (Ru 
CI3 •nH2 O. ffl4'*:^m^±$^;Ru-^^»39. 16K 

4%) 2. 4 3g^9. 65;yy3/h/K^M7k(c:^^|$-frfc7K 

8 0 -e 3 B# PbI ^ # $ fc „ 

^v^T. 5^^(7)7K^{t:-:^hy ^i^^'/^i y 3^ V ± 
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I mm 2 3 ] 

m^-^ > [Mn (CH3 coo) 2 •4H2 O, ?P^M 

^XHttM] 5. 34g^9. 5 ^ V V h /I- (Dm.7i^i^mm ^ 
ilH^r/U^^^fi^*: (KHO-24. •f£^'fb^X^t±M) 

5/ 37 ;^ {d T 8 0 0 -e 3 B# PhI ^rg L , ^ (7) ^ 

1 (Dmmx-h ^ tco 

^$>:v^-c. ±mUi^ 0 h (D 3 0 s \:i ^ m. it /i- =^ ^ (RuC 
I3 - nHz 0,ffl't'^^^;y:§^;Ru-^WS3 9.16Kfi%) 
2. 43g^9. 65yy5'h/^<7)M7K(C:^fi?^^i:/c7K^^i^^ 

3 0# Pb^ f£ ^ ^ fc. 

^^m^n ^tco ^ (om. mm ^ m m x ^ < m \^ . sitn- 

i CO (7) ffi ^ <Sr ^ 1 ^ ^ -r o 

imm2 4 ] 

[Mn (CH3 COO) 2 •4H2 O, ^P^M 
32 



wo 02/078840 



PCT/JP02/02922 



-fr. ^:tb^T/^^■:^^a^*: (kho-2 4. i^Kit^T.m^±m) 

^(D^. ^mmiz.x 1 2 0 °cx--m^m^ . ^ hi^^ (Dm. 

^ y ^ /i--^ iz.x 8 0 0 °c -e 3 B$ ^ ^ L fc m , r (D @^ ®e ^ 

.2 (D tS la ^ o o 

CI3 - nHa 0.fflcpm^mt±M;Ru-^W*39. 16^ 
S%) 2. 4 3g^6. 55yy5'h/^<Z)M7K{;i^fll$^i:fc7K 

^^i^^-a ^(Dm. i5^y— — ^ — ^ffiv^T 

8 O °C -e 3 B# PhI ^ ^ § -It 7t „ 

IB (7) /5* ^ ^ b > o < 19 1 0# ThI a # L . ^ ?1 $ -fr fcfb ^ <7) 

:L(Dmi^(D%^)^^m 1 ^ ^ o 

Cfiiblft 2 5 ] 

@^^-^>';^^>' CMn (CH3 coo) 2 •4H2 o, fPTtM 
mX|li±M] 6. 10g^9. 5^yy:yh/l-(7)M7K{^^^?$ 

^th^r ;v ^ -yUW- (KHO-24. ft^^b^^xHttM) 

3 0 g ?t $ -a: iTc o r m ^ . tK 1: tb 0 . 9 o fc o 

-^O^. ^Mmi-T12 0°C-e-l!fe^^#$-ti:, 
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1 4 m n (D it-^i^^ W:^^(omm7KMitit 1 . o~ 

1. 3 (D^mX-ho tlo 

^v^T, ±mis.i^<D 0 h (D 3 0 g , m. it ^ (Ru 

Cls -nHa O. m^m^tm ; R u & 3 9 . 16« 

4%) 2. 43g^4. 55y!;5/h/K7)M7K{^:^^?i?$-l4:fc7K 

^ y - ^ jjf W - - T 8 0 t 3 P# ;^ $ it j5i ^ # fc o 

^ o CO *a ^ ^ n 1 * ^ -r o 
imm. 2 6 ] 

[Mn (CHs COO) 2 •4H2 o, ^n)tM 
^X|H±M] 5. 4 5gtr6. Q ^ 'J 'J V JV (D \^mm ^ 

-fr. rtl/^T/W^-:hffifls (KHO-2 4. 'ft^^b^XHttM) 

3 0 g\z.^m^^f^o ^ (om^ . 0 . e -e o fc „ 

•^>;/7/^r{-T8 0 o'C-x?3B#rHii^^L. ^^b'^^'^^/i^^eK 

• nH2 o. m'pn^m^±m ; R u^^A3 9 . i e mM%) 

2. 3 6g^9. 4 5 ^ V V y h y^(Dm7^i^MM ^ ^tlT^I^^^ 
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X- 3 mr^^^m ^ -arfco 

m(Dmm^m \^ . < y) i ^^mmwi.. -^m ^^^tiit^mo) 

^ y ^ y-^ .-K u — ^ ~ 8 0 °c -e 3 at ThI ^ $ it fii ^ ^ # o 

if^m 2 7 ] 

^m.-^ > CMn (CHa COO) 2 •4H2 O, fP^M 

^XUtt^] 5. 45g^l5. 45:lJ!;5/h/K^M7K{-^^l 

r tl.^T/V'^ (KHO-24. ^^i\:^jLm\±m) 

^ 8 0 0'C'T?3B#rB^^^^b. m it ^ ^ 6 U 

imm 2 8 ] 

CMn (CHs coo) 2 •4H2 o, fp ^ M 

^Xm±M] 5. 4 5g^7. 7^yy>;/h7K7)fffi7K{:i;^j5f$ 

:in^r ^ -rm-W- (kho-2 4. 'f£^^b^xi^^±M) 

^(D'ik. m.m.m,K X 1 2 0 °cx - m.fL'm ^ ^ . ^ hi^^ (Dm. 

y ;i-^\z.x s 0 0 T 3 TbI ^ b . m.\t-^ ^-y 13' ^ Q % 

mittmmf^mw^n\'^mm^nf^o r <^ ^ (Z) » ^ ^ i « 
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imm 2 9 ] 

g^^-^V;^'^ [Mn (CH3 COO) 2 - 4 O, ^B^tM 

:ith^r ^ -rmi^ (KHo-24, ft^^i-i^xlittM) 
3 0 g $ ^ o ^ ^ -a- ^ ^ i^f tK » tb 0 . 8 -e o fc o 

imm 3 0 ] 

@^^-^^;^fi^ [Mn (CH3 COO) 2 • 4H2 O, ^j/tm. 

^X||1±M] 5. 4 5g^9. 9 ^ V V h /i-(Dmyi^ii^mm ^ 
rtb^T/l^^-^^a^^ (KHO-2 4. fl^^ib^^xHttM) 

^^11(^-ri2 0'CT-B^fe^jt#$^. ^^{Cl^cDt^. 
-^S/:7/i.^^(^T8 0 o°CT'3B#raj^fiKb. ®^'fL-^>';(;'i/^6K 

m'Vo ^ m -r T /I- K ui^ ^ mm l /c „ ^ o . a* 2 e 
c«*i^ 3 1 ] 

i^^'^>'y/>' [Mn (CH3 coo) 2 •4H2 O. fP3feM 

^x^^±^] 5. 4 5 g^i 1 5: y y 5/ h/KT^MTKi-^^^if^-fr. 

m^T/l-5:-fffift: (KHO-2 4. ft^-fb^XUtt^) 3 0 
s i^^'M ^^t:io :L(Dm^ . fi? 7k a tb « 1 . 0 -e & o o ^ 
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^ /ujpKX 8 0 0 °CX' 3 ^mmf^i^ . ^ -ft; :^ % 6 K » % 

■^w-t-sT/^5^m#:^pMLfco ^(D^i-^. mm 2 6 (D mm 

-To 

imm 3 2 ] 

m^-^ > ^ CMn (CHa COO) 2 •4H2 O. 
mXH^h^] 5. 45g^l2. l^yy^/h/KDMTK}-^^? 
^-li:. :m^T/V^-:^&i^ (KHO-2 4. ft^^b^^XHttM) 

5^ :7 71^ :)p (;i T 8 o o °c 3 fife L . ^ 'ft: ^ 6 K 

mm t m m ^j: m i'f ^ n mm ^ n fc . ^ (Dmm(y)m^^ m i m 

Cfiife^ft 3 3 ] 

m^-^ CMn (CH3 COO) 2 •4H2 o, fp^M 

m^m^±m} 5. 45g^l3. 2^yy:yh/K7)M7K}C^i^f 
^-li:. ^n^T/l-^^ififls (KHO-24. ft^^b^mi±M) 

3 0 g it $ -^i: o ^ <^ ^ ^ . tK S tb ft i . 2 T o o 

-^^/^y^i^dTS 0 0t:-e3B#rBli^^!feb. mit-^ ^ ^ 6 M 

» % -a W i- S T 71- ^ m I*: ^ in M L fc o ^ ^ 1^ ^ mm 2 6 (D 

mm t mm^£mip^n\'^mm^nfco :i(Dmm(DU^^m i m 
imm3 4 ] 

CMn (CHa coo) 2 •4H2 o, 
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^Xm±^] 5. 45g^l4. 3 ^ V V h /U(Dn7i^l^mm 

^■tir. :iti^r/i^^^Ui^ (KHo-2 4, m^it^nm^tM) 
5/ :7 r id T 8 0 0 °c -e 3 B# PhI ^ b . mit-^ > ^ Q % 

CttIK 3 5 ] 

^^^l^iJly- CMn (CH3 COO) 2 •4H2 O, ?P)tM 
^Xm±M] 5. 45g^2 1. 55:yyixh/PC9M7Ki-^)5? 
^-^ir. ^fh^T/l^^-rUW- (NA-3, — 
3 0 g a $ -^i: o r CO m ^ . tK S tb « 0 . 6 T' o fd „ 

•x'-/:7/V"F(;iT8 0 o'C-csBtwi^fifeb. ^'fb-^>';«fv^6K 

^ v^ T . _h IB -e # ?3 t^ ffi fls . it /i^ 7" ^ ( R u C 1 3 

•nHa O. ffl'f'*ifcMtt^;Ru'^Wfi3 9. 16Kfl:%) 

3. 1 8 g^2 7 ^ y y 5/ h/i-(DM7K(;^^^j||$^fc7R^vi$^-a 

-^(T^m. ^?y-al^■^7Kl^-^5'-^ffiV^T8 0t:-e 

3 Tb^ ^ ^ $ ii: o 

5 y y 5^ h /i^ ^ 3 0 ^ T ?js T L . $ ^ K ^ 'i^. X 4 m m mw 
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imm 3 6 ] 

^^'^iy:ff>' CMn (CHa coo) 2 • 4H2 o, 

mXH&M] 5. 45g^50. 3^yy:yh/K7)|s67K}c:^^5f 

^th^T^^^-rm^W- (NA-3. 0 — if/i^tt^) 

mm t m m ^j: 1^ i'p ^ n mm ^ n ti o ^ <Dmm(Dm.^^^ i m 
\.mm 3 7 3 

g^^-x'^^;^/^ CMn (CHa COO) ^ - 4 H 2 O, fPTtM 
^XmiM] 5. 45g^25. I5;yyiyh/K7)M7K(31^^? 
^^ir. ^tv^T/v^:J-ffift: (NA-3. ^ W ^ =^ — -t /i^^tU) 

■^com^ ^mmi^x 1 2 o x^x^-mm.m^ ^ . ^ h\z.^(Dm. 

^ ;v jfp \^ X s 0 o -e 3 0# ThI M ^ b . m it -ri^ Q W. 

mm tnmfi:m\'^^'ii^^mm^nt:.o ^(Dmm(D%s.m^^ i ^ 
imm 3 8 ] 

^^-^ > CMn (CH3 COO) 2 •4H3 O, fOTfeM 

^XHttM] 5. 45g^28. 75:yiJ:yh/^OM7K(-:^^f 
^-a:. ^iX^r;V^-rU^ (NA-3. 0 — -9-/P|±M) 
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y ;vp\^X S 0 0 °c 1? 3 ^ ^ife L . mit-^ :fS > ^ Q W. 

imm 3 9 ] 

g^^-v'^/;^'^ [Mn (CH3 COO) 2 •4H2 O, fP^feliE 
^XH&M] 5. 45g^32. 3^yy5^1>/KDM7K(^^j|f 
Cm^T/l^^^^mfl^ (NA-3, 0^^::^^^ — 1f/V|±M) 

* % ^ ^ -r § r 5 ^ S f* ^ P b o (7) . ^4^3 5 

C 4 0 ] 

[Mn (CH3 coo) 2 • 4H2 o, fp^M 

^xnii^] 5. 45g^3 5. 9 ^ V V y h /i-(Dm7\^i^mm 

rtU^T/^5:-^SI*: (NA-3. 0 # ^ =^ ^< — 1^ |± M ) 

y y /]^mi^x 8 0 0 °c -e 3 ThI M ^ b . ^it^ :y 0 > ^ 6 W 

m%^mir^T/u^-^u^^mm\^tio ^(Dm\^^ mms so 

m it i P # J* ^ fr v^ M ^ # o ^ o M ii^ O m ^ ^ m 1 ^ 
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imm 4 1 ] 

mM-^ [Mn (CHa COO) 2 •4H2 O. fP^tM 

mxmiM] 5. 45g^39. 4 ^ V V h /i^(DmyK\^mm 

$-1^, ^tl^T/l^^^m.i^ (NA-3, ^ W ^ =^ ^< — ^ /T^ ^±M) 
3 0 g (c: g $ -fr fc o ^(Dm^.i^MTi^Aitm. 1 -e o fc o 

-7 y \Z. X S 0 OtT*3Bt^J^^tgL. mit-^ ^ ^ Q 

flf-m-^l^^^' CMn (CH3 coo) 2 •4H2 O, ^P^tM 
^Xm±M] 5. 45g^4 3. l^yy^/h/KT^MTkiC?^^? 

^fX.^T/l^^'rUW (NA-3, 0^^^/^ — 1^71-ttM) 

3 0g(c:'^?i$-ii:fco ^(Dm^ . mmi^m]^m . 2x^^fco 

-r ^y y ;i^j^\^x s 0 0 °c -e 3 B# TbI fife b . ^ 'fb >- ^ 6 K 

M 5g i: P It /cfi ^ ^ VN $1 ^ # o r (7) CD M i^fe ^ m 1 « 

imm 4 3 ] 

^m-^ CMn (CH3 coo) 2 •4H2 O, fP^M 

mx^tt^] 5. A b ^ ^ A Q . Q % y Y (Dm.iK\^mm 

rti.^T/v-^:^ffi#: (NA-3. 0 — i^/Vth^) 

3 0g(;i'^?t$-frfco ^(Dm-a-.i^^fTRSitfii. 3-efeofco 
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^ /l^ iz. X 8 0 0 °C-r'3B#P^^fifeL. m it ^ ^ 6 M. 

S % -a ^ -r 6 r 71- ^ ^ ffi f*: ^ P M L fc o ^ <^ « > mm 3 5 (D 

imm 4 4 ] 

m^-^ > :^ [Mn (CHa coo) 2 •4H2 O, 

^xiittM] 5. 4 5 g^i 0 5: V V y h /i^(Dmyi^i^mm . 
:zth^r/i-^i-m.w- (KHo-2 4. i^Kit^Jim^tm. ^ s 
5 0 x^x' 5 m m ^ X m \^ ti h ) 3 0 g i^^m^'^tio 

-7 /V p \<LX s 0 0 °c -e 3 B# ThI M fi)c b . mi^-^ > :^ ^ Q 'M. 

^^k^^X . _h IE -e # ^ n 4fi 1^ id . ^it/^'r^^^J^ ( R u C 1 3 
•nHa O. m'P m^m^m:. Ru-^^43 9. 16K*%) 
2. 5 5 g^l 3 ^ y y h/K7)7K(c:^j5f$-li:fc7K^^^^-^?5 

^-fr. ^cof^. C2 — ^y— niy^.-}fi^w_^_^^v^-r8 0°c-e3 

^1 ^ ^ ^ -fr o 

^ ^aL^<if. ^ — X s 0 °cx 3 nmm.^^ ^fk^-^ntio 

:l (Dmm(^U^^W, 1 ^ ^ o 

imm 4 5 3 
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[mm 4 7 ] 

mm 4 4(59i^Mi-*5v^x. T/i^^-r(Dmf^^i^^8 5 o°c;o^ 
hi, 1 0 0 'xziz. V r:i ^ t ^ i-i m m <D 1^ ^ n o o ^(om 
m(Dm.f^^f^ 1 mi^^-to 
imm 4 8 ] 

mm 4 4 (DmMi^^^^x . r/^^'r(Dm}^^i'^^s 5 ox^t^ 

hi 0 0 °c\^ \^ f- ^ t u ^ \tmm. ^ ^ ^ n r> ^ :L(7:>mm(D 

imm 4 9 ] 

/life 4 4 (Z) P 0 id jo V^ T . T /l- ^ CD |55c ^ it ^ 8 5 0 °C 

m(om^^w, 1 ^\^^-r o 
imm 5 0 ] 

@^^-^v;«f:/ CMn (CHs coo) 2 •4H2 o, ?p^M 
^xm±m] 5. 4 5g^io5:yy5/h/K7)M7K{-^il?^ii:> 
rtt^r/^5:-^^a^ (kho-2 4. fi^'fb^xiii±$^) 30 

^ b CO m . 5/ 7 /l^ id T 1 , 0 0 0 T 3 B# Th^ ^ L . 

^v^-e. ±f2-e#?>tt/cffi^(c, ig'fb/i'T^^i^i^ (RucIs 
2. 5 5 g^i 3 ^ y y 5/ h/K757K(;i^^i?$-ti:fci7K^^g^-g-il 
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^ y ^ ;K 1/ - ^ - T 8 0 T 3 B# r«1 ^ ^ $ -fr fi* # f:: o 

C)5*^ 5 1 ] 

mm-^^^iSiy CMn (NO3 ) 2 • 6H2 ^P3tMmxii 
ttM] 11. oog^io^yy5/h7K^M7K(-^«?$ii:. 

tL^T/l-^^^afl^ (KHO-2 4. ii.Kit-^T.m^±m) 3 0g 

$ b ^ 00 ^ , 5/ :7 /l- T 8 5 0 T 3 0# TbT ^ b . ^ 'fb 

±taT*#bnfc^aflS(c:, ;^fb/^7":=^':7i^ (RUCI3 
•nHs O. ffl'f>*^JRtt$^. Ru-^WS3 9. 16fffi%) 

2. 5 5 g^i 3 ^ y y V jv(0 7^\^^m^^tL7Kmm.^^m 

)l? ^ o o ^ . «i ^ ^ ^ 7k T J: < #■ b . S ^ n - 

^ y ^ 7}f - ^ - 8 0 °cx 3 m ^ m ^ ^ mm ^ n ti o 
{.mm 5 2) 

mm 5 l(DiS^{;i*DV^T. > it ^ !^ ^ V f:i r /u 
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(D mf^^i'^ ^ 8 5 ox:t^ h 9 0 0 X:iz vti :l t u^nmm(D 

^(DWi^y.umm m-&\z. ^ ^ i^mm^mm (29 = 20-8 
0° ) 1 ^^fT^-rt^ . a - r ^^^(Dm^ — ^ t^^^-r 

So ^^-i^ . iij ^ ^ {^j^ gtf 12 ^ b ii <9 -e s o 

imm 5 3 ] 

(^iiitl«co*&5|5Xi^[iIJffaiJ^(;iJ:5Xi^lHiJifl2l?f^ (2 e=2 o~ 

8 0° ) ^|llll:i^i-o a - T ^ -r ^ (D — ^ i)^^ ^ 

60 *3 , ^ O M ^ ^ {4^ }i Bu IE ^ b fc ia !9 -e 6 o 

CttIK 5 4 ] 

•r (D m^^w^ s 5 ot:/ei^f57 0 0 ''c\^ x^t^z. t ^^\±mm^ 

m(oi^Mxmmmm'^i^x^xm^iifmm (2 e = 2o~8 
0° ) 1 i^T^-t^^ , a-T/^5:■:^tacoIil^lft° — i5'f*#^Eb 

imm 5 5 ] 

g^^^-^i/;^:/ CMn (CHs coo) 2 •4H2 O, ?P7tM 

^xniii^] 5. 45g^io^yy5'b/K7)M7K{;i^«f$-^. 

^tL^T/^5:^m^ (Ca t a 1 o i d-AP. iSife^'fb^Xll 

ttM X ^ 5 0 0 x:x- 5 m m ^ X- m ^ ti ) 3 0g{;i-^ 

W:^ ^t^o ^ (Dm. nmm^^x 1 2 0 °cx-m^m^ ^ . ^ h 
(Dm. -7 ;^m\z.x 1 , 0 0 0 °cx 3 mm \^ . 
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. ± tfi b n 4fl 1^ id . :^ /I- X ^ i^ ( R u C 1 3 
•nHa O. Ru^Wft3 9. 16KS%) 

2. 5 5 g^l 3 ^ y y h/l'C^7K(C^^?$-a:fci7K^?i^^-^?t 

tS (7) M IK ^ rt t . o < 19 1 Bt PhI « # L . ^W:^^f^it^m(D 

w (7) i^* M Ma J?5c ^ H 1 * ^ -t" o 
CfiilK 5 6 ] 

■:^(7)it^^^jit^^l, o 0 0°c^^ h 7 0 0 °C(::Lfcr^i^i51^«|^ 

imm 5 7 D 

W^m-^ > > CMn (CHa COO) 2 •4H2 O, ^B^M 

^XllthM] 9. 49g^l0^yy5/h/K7)M7Kl-^^f$-tir. 

/I^ 5: (KHO-24. ffi^fb^Xl^ttM) 30 

y X 9 0 0 x^x- 3 mm \^ . m^t 
^ -e . ±.mxn hntzuw-k^ . m.i\:j^^v- =■ ^ j>> ( r u c i 3 

•nHz O. ffl't>*^JRttM> Ru-^^»3 9. 16K»%) 
0. 87g^I^g^=i^-</l-h [Co (NO3 ) 2 -eHa O. ?P 
7feM^X|lt±i^] 1. 7 2g, S^^-^iJ'^^^l^i^ CMg (NO3 
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) 2 4. 4 6 g ^ 1 1 K V V h /l^ (D -A {Z.mm ^ tcTi^l^'M ^ 

tfi (7) fiife ^ it L . o < V) I mr^^mw \^ . -^m ^^fcit^m(D 

C M 5 8 ] 

0 0 MA^i^M-r ^mM^^^-r, 







mm2 






mm5 


^i^6 








1 


1 


1 


1 


1 


1 


1 




Co (KeSR) 




1 




1 
















2 


2 










Ce02 (««%) 










1 0 








Zr02 












1 0 






MnOa (®*%) 


1 0 


1 0 


1 0 


1 0 










A^2 O3 (MS%) 


9 0 


9 0 


9 0 


9 0 


9 0 


9 0 


1 0 0 
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mo 




mil 


tmi2 


mi3 


■ 


M 


K U vMMp|j>^ 


0. 5 


3 


8 


1 0 










N i CSMW 










1 0 






m 


Pd (.«Sm 












3 







Rh 














3 




I r (K»gP) 


















Pt (MEM) 


















MnOz 


1 0 


1 0 


1 0 


1 0 


1 0- 


1 0 


1 0 




A£2 O3 


9 0 


9 0 


9 0 


9 0 


9 0 


9 0 


9 0 











mmis 




mm 






Ru (Kagp) 


















Ni (ma.m 






1 0 










m 


Pd (KaSP) 








3 










Rh mmm 










3 








I r 


3 










3 






Pt (K«SP) 




3 










3 




MnOz (Kfi%) 


1 0 


1 0 














1 03 (xm%) 


9 0 


9 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 
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MiM2i 








ft* 




Q 


Q 


Q 
0 


Q 


Q 
0 


>! 


m 


Ni (KSSR) 
















Pd 
















Rh mmm 
















I r (KaS|5) 
















pt cmms) 
















MnOz 


1 0 


2 0 


3 0 


5 0 


6 


6 




Ai2 O3 


9 0 


8 0 


7 0 


5 0 


9 4 


9 4 







)ii4i«51--54 








Ru 


3 


3 


3 


1 


m 


Co (KaSR) 








1 


m 


Mg (KSSB) 








2 




MnOz 


6 


1 0 


6 


1 0 




Aiz O3 


g 4 


9 0 


9 4 


9 0 
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y y 5/ h /K- s 1 c 3 . 5 ^ y y 5/ f <^ An X. ^) <z) ^ . =g 

2 0 m m (D ^ ^ ^ }t w o R It ^ M m ^ 7^ M % m 

1 p pmjeAT*T'ii^«ibf:imis<5oj I s 1 ^rr mm^ityk 

^i:bTfflV^, LHSV=9. 5hr"\ — i^/;^7"-7}^^:/ 

/i-tt) =1. 5co^#T'j I s 1 ^^jmRXJ^Ti^M^^mA 

o ^ ^ ^ 2 * (c ^ -r o /.e *5 . ^ 1 - 2 , 15a 1 - 2 , 
14:^ M 2-2. it^m 3 - 2 \z. ^ . ykmmyu-r ^ t 

Clte'fb^ (%) = (A/B) XI 00 
^fz.o ^ m ^ ^ 2 « (c: -r o 
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mm 


c it^m (%) 




mmm i - i 


1 


5 1. 6 


0. 2 




1 


4 8. 1 


0. 2 


mmm2 


2 


5 4.8 


0. 2 


mmm 3 


3 


4 9. 6 


0. 1 




4 


5 3. 4 


0. 1 


mm 1 - 1 


5 


3 8. 1 


0. 4 


imm 1 - 2 


5 


3 5. 4 


0. 4 


mm2-i 


6 


32. 1 


0. 5 


mm2-2 


6 


3 0. 8 


0... 5 


mm 3 - 1 


7 


2 7. 6 


0. 9 


tmm3-2 


7 


2 5. 9 


1. 0 



0. 5~lmm^{^i^#Lfc^)ii!6IK(fi!fe^8-'19) 1. 5 

»fc ■f' . 6 0 0 °C 1 H# r^T tK m it 7c ^ S <^ fr o ft . ^i^f^ M ^> 0 . 

1 p pmje;^T*T'm^wKbfcmiS(7)j I s \ 

mibTffiV^, LHSV=6hr-\ ;^^-i^/:^7 — ^J^^V- 
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fm 


c imm (%) 






c 1 mm (%) 


mmm 5 


8 


3 7. 1 




1 7 


1 5. 4 




9 


7 6. 6 




1 8 


1 0. 4 




1 0 


8 0. 2 




1 9 


1 3. 3 


wm\^ 


1 1 


8 0. 0 




2 0 


1 2. 5 


mmm^ 


1 2 


4 4.7 


msm 8 


2 1 


1 3. 0 


wmi^ 


1 3 


3 4. 5 


^«^J14 


2 2 


7 7. 3 


mmn 


1 4 


4 1.9 


IISi^J15 


2 3 


9 8. 1 


wmm 


1 5 


3 8. 9 




2 3 


9 8.9 




1 6 


4 1.8 




2 5 


9 9. 7 



Cl^mM 18-2 0. itmm Q - 1 I'] TK^^e^cK 
■fi-e. 6 0 0 °C-eifl*rHl7K*il7C^S^fTo/c:m. ^5^{c:;^ 

es: ® S fcr> ( 3i ^Mb ^ ^ ) ^ ^ ife U <, i h# r^i ft # ^ ;^ 
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Hcmitm (%) = {1- i^^m^(Dmi\:7i^m(Dmmw^ir(D 
m/w.n'p<DmitAm<Dmmw^'f-(om) } xioo 













5 


0. 4 


0. 1 




0. 5 


6 


1 2. 0 


4. 3 


0. 7 


1 7.* 0 


7 


3 4.6 


9. 6 


4. 8 


4 9. 0 


8 


1 3. 8 


5. 2 


4. 4 


2 3. 4 


g 


7. 2 


1. 8 


0. 7 


9. 7 


1 OKl± 


0. 2 


0. 1 


0. 1 


0. 4 


it 


6 8. 2 


2 1. 1 


1 0. 7 


1 0 0. 0 


mm 


2 0 ppbOT 





mm 


11*4 


SV (h r-0 


S/C 


•sm CO 


mm (%) 




1 




7. 0 0 0 


3 


'5 0 0 


9 5. 5 


immQ 


7 




7, 0 0 0 


3 


5 0 0 


4 5. 1 


^^■J19 


1 




9. 5 


1. 5 


6 0 0 


5 2.4 


tmmio 


7 




9. 5 


1. 5 


6 0 0 


2 9.6 


mm\2o 


1 




8. 0 0 0 


3 


6 5 0 


6 2. 2 




7 




8. 0 0 0 


3 


6 5 0 


3 3. 7 
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immm 2 1 , 22, ttt^m 1 2 , 13] g e nft ^ k 

yy5/h/^{«lSiC3. 5 ^ V V h /I- ^ I^U ^ tc (D ^ . rt^ 
cfT'. 6OOt:T'10#^7K^al7c:*{!;a^fTofcif^. ^6S(C:^ 

•to 



mem ssm^n 









SV (h r-') 


S/C 


O2 /C 




■sm CO 


Hcmm (%) 




1 




5 


2. 5 
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